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Description 



TECHNICAL FIELD 



[00011 This Invention relates to novel Mannich base fuel additive compositions that are effective in minimizing intake 
vah/e deposits and in reducing valve sticking in internal combustion engines. 



BACKGROUND 



[0002] Despite extensive prior research activities on Mannich base fuel additives carried out over the years a need 
exists for l^ann.ch base compositions having superior performance capabilities and superior physical Drooerties in 
particular, a most welcome contribution to the art would be the provision of Mannich base compositions that are hiqhlv 
effective in minimizing intake valve deposits in internal combustion engines, that are capable of minimizing valve slick 
Ing under standard qualification test conditions, that have much less color than present commercial Mannich fuel de- 
tergents, that have minimal odor, that require, and in many cases perform better with, smaller amounts of liquid carrier 
fluids than are conventionally used, and that provide all of these advantages at attractive competitive costs 
[0003] An object of this invention is to provide composittons which meet one or more of these desiderata. 

SUMMARY OF THE INVENTION 

[0004] This invention Is based, inter alia, on the discovery that Mannich condensation products having superior oer- 
fonnance characteristics and excellent physteal properties can be fonned by using certain types of potyamines in the 
condensation reaction and by using the reactants. which include these particular polyamines. In special proDortions 
relative to each other. k ^ m« ls^ 

[0005] Thus, in one of its embodiments this invention provides a Mannich product formed from a mbcture of (i) one 
mole part of at least one hydroxyaromatic compound having on the ring an aliphatic hydrocarbyl substituent derived 
from a polyolefin having a number average molecular weight in the range of about 500 to about 3000 (il) from 0 8 to 
1 .3 mole part(s) of at least one aldehyde, and (iil) from 0,8 to 1 .5 mole part(s) of at least one aliphatic polyamine havina 
^^J^^^^""^^ P"™n^ secondary amino group capable of undergoing a Mannteh condensation reaction with 
(I) and (ii). the other amino group or groups In the molecule being substantially Inert toward direct participation in such 
Mannich condensation reaction, with the proviso that the mole ratk> of aldehyde to amine is 1 2 or less Preferred 
products of this type are formed by heating a mixture fornied from (i). (ii) and (Hi), at a temperature above about 40«>C 
at which a Mannich condensation reaction takes place. Preferred aliphatic polyamines have in the molecule one and 
only one such reactive primary or secondary amino group and one or more tertiary amino groups 
[0006] Another embodiment of this invention is a fuel additive composition which comprises: 

a) a Mannich product as described in the immediately preceding paragraph, and 

b) at least one liquid carrier or Induction aid therefor, most preferably at least poly(oxyalkylene) compound havina 
an average molecular weight in the range of 500 to about 3000. 

£0007) Still another embodiment is the above-described process by which the above Mannich product of this invention 
is produced. 

W0081 Other embodiments include fuels tor spark ignition engines Into which have been blended small amounts of 
the various compositions of this invention described herein, and methods for minimizing or reducing intake valve de- 
posits and/or minimizing or reducing intake valve stksking in an internal combustion engine by fueling and/or ooeratino 
the engine with a fuel composition of this invention. «i»oraung 
[0009] In additional preferred embodiments of this invention the Mannich product is formed from one mole oart of a 
predominately monoalkylated phenol in which the alkyi substituent is derived from polypropylene, polybutyiene or a 
copolymer of propylene and butylene having a number average molecular weight in the range of 500 to 3000 and a 
polydispersity in the range of about 1 to about 4. from 0.8 to 1 .2 mole part(s) of one or more N.N-dialkyl^a>alkylen- 
ediamines in whrch the alkylene group has at least 3 carbon atoms, and from 0.8 to 1.2 mole parts of formaldehvde 
provided the mole ratio of fomialdehyde to the diamine(s) is 1 .2 or less. Because of outstanding effectiveness in control 
(I.e. . reduction or minimization) of the weight of deposits formed on intake valves during engine operation an esoeciallv 
preferred embodiment involves use of N.N-dimethyl-l .3-propanediamine as the polyamine, formaldehyde as the al 
dehyde, and a molar ratio of the above predominately monoalkylated phenol to N,N-dlmethyH.3-propanediamina to 
formahlehyde of 1 :1.1.15:0.90-1.20, respectively, with the proviso that if the molar quantity of fonnaldehyde is iaroer 
than the molar quantity of the amine, the excess molar amount of the formaldehyde does not exceed about 0 1 The 
most preferred molar ratio for these last-named reactants is about 1 mole of the N.N-dimethyJ-l. 3-propanediamine 
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and about 1 .05 mote of fonnaldehyds per mole of the above predominately monoalkylated phenol. Such Mannich base 
reaction products have given superlative resute in an extensive number of tests. 

[001 0] Other embodiments and features of this invention will become still further apparent from the ensuing descrip- 
tion and appended claims. 

FURTHER DETAILED DESCRIPTION 

Manntch Base Reaction Product 

[0011] Representative high molecular weight alkyl-substituted hydroxyaromatic compounds used in forming the 
present Mannich base products are potypropylpheno) (formed by alkylating phenol with polypropylene), polybutytphe- 
nols (formed by allcylating phenol with potybutenes and/or polyisobutytene). and poSybutyl-co-polypropylphenots 
(formed by ailcylating phenol with a copolymer of butytene and/or butylene and propylene). Other similar long-chain 
alkytphenols may be used, but are less prefenred. Examples include phenols alkylated with copolymers of butylene 
and/or isobutytene and/or propylene, and one or more mono-olefinic comonomers copolymerizabla therewith (e.g., 
ethyler)e, 1-pentene. 1-hexene, 1-octene. 1-decene, etc.) where the copolymer moiecule contains at least SO % by 
weight, of butylene and/or isobutytene and/or propylene units. The comonomers polymerized with propylene or such 
butenes may be aliphatic and can also contain non-aliphatic groups, e.g., styrene, o-methylstyrene, p-methylstyrene. 
divinyl beruene and the like. Thus in any case the resulting polymers and copolymers used in forming the substituted 
phenolic reactant are sut)stantially aliphatic hydrocarbon polymers. Potybutylphenoi (formed by alkylating phenol with 
polybutylene) is preferred. Unless otherwise specified herein, the term 'polybutylena' is used in a generic sense to 
include polymers made from *pure* or 'substantially pure" 1-butene or isobutene. and polymers made from mixtures 
of two or ail three of 1 -butene. 2-butene and isobutene. Commercial grades of such polymers may also contain inslg- 
nifk:ant amounts of other olefins. So-called high reactivity polybutylenes having relatively high proportions of polymer 
molecules having a temiinal vinylidene group, fonr^ed by methods such as described, for example, in U.S. Pat. No. 
4.152.499 and W. German Offeniegungsschrift 29 04 314, are also suitable for use in forming the tong chain alkylated 
phenol reactant. 

[001 2] The alkylation of the hydroxyaromatic compound is typically performed in the presence of an alkylating catalyst 
such as BF3 at a temperature in the range of about 50 to about 200'*C. The long chain alkyt substituents on the benzene 
ring of the phenolic compourKi are derived from polyolefin having a number average molecular weight (Mn) of from 
500 to 3000 (preferably from 500 to 2000) as determined by GPC. It is also preferred that the polyolefin used have a 
polydispersity in the range of about 1 to about 4 (preferably from about 1 to about 2) as determined by GPC. 
[0013] The Mannich base product may be (and preferably is) made from a long chain aikylphenol. However, other 
phenolic compounds may be used including high molecular weight alkyl-substttuted derivatives of resorcinol. hydro- 
quinone. cresol. catechol, xylenol. hydroxydtphenyl, benzylphenol. phenethylphenol, naphthol. tolylnaphthol, among 
others. Preferred for the preparation of the Mannich condensation products are the polyalkytphenol reactants. e.g., 
polypropylphenol and potybutylphenoi whose alkyi group has a number average molecular weight of 740-1 200. while 
the most preferred type of alkyl groups is a polybutyl group derived from polybutylene having a number average mo- 
lecular weight in the range of about 800-950. 

[0014] The preferred configuration of the alkyl-substituted hydroxyaromatic compound is that of a para-substituted 
mono-alkylphenol. However, any aikylphenol readily reactive in the Mannich condensation reaction may be employed. 
Thus, Mannich products made from alkytphenols having only one ring alkyl substituent, or two or more ring alkyl sub- 
stituents are suitable for use in this invention. The long chain alkyl substituents may contain some residual unsaturation, 
but in general, are substantially saturated alkyl groups. 

[001 5] A very important feature of this invention is the use of a aliphatic potyamtne having one and only one primary 
or secondary amino group in the molecule capable of entering into the Mannich condensation reaction with the alkyl- 
phenollc compound and the aldehyde. The other amino group(s) is/are usually tertiary or quaternary ammonium groups, 
preferably a single tertiary amino group. However they can be one or more secondary amino groups that are stericalty 
hindered to such an extent as to be substantially incapable of directly participating in the Mannich condensation reac- 
tion. The use of the akK>ve-specified reactant ratios together with the use of the type of polyamlnes referred to herein 
has been shown to result in the provision of novel Mannich base products having excellent performance capabilities 
and physical properties. 

[0016] Representative amine reactants are alkylene polyamlnes having, inter alia, a single suitably reactive primary 
or secondary amino group In the molecule. Other substituents such as hydroxyl, cyano, amido, etc., can be present in 
the potyamine. Preferably the amine is an aliphatic diamine having one primary or secondary amino group and one 
tertiary amino group in the molecule. Examples of suitable polyamines include N.N,N*,N*-tetraalkyldiatkytenetriamines 
(two terminal tertiary amino groups and one central secondary amino group), N.N,N*.N'>tetraalkyltrialkylenetetramines 
(one terminal tertiary amino group, two internal tertiary amino groups and one terminal primary amino group), N,N,N*, 
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N',N"-p8ntaaIkyltrialkylenetetramines (one terminal tertiary amino group, two internal tertiary amino groups and one 
terminal secondary amino group). N,N-dihydroxyalkylKx,fl>alkylenediamin8s (one terminal tertiary amino group and 
one tenninal primary amino group). N,N,N'.trihydroxya!lcy»-a,a>-a»cylenediamines (one terminal tertiary amino group 
and one terminal secondary amino group). tris(dia»cyJaminoalkyl)aminoalkylmethanes (three tenninal tertiary amino 

s groups and one terminal primary amino group), and (ike compounds, wherein the alkyi groups are the same or different 
and typically contain no more than about 12 cartjon atoms each, and which preferably contain from 1 to 4 carbon atoms 
each. Most preferably these alkyI groups are methyl and/or ethyl groups. Preferred polyamine reactants are N.N-dlalkyl- 
a.ci>-alkylenediamine, such as those having from 3 to about 6 cartjon atoms in the alkytene group and from 'l to about 
12 carbon atoms in each of the alkyI groups, which most preferably are the same but which can be different Most 

10 preferred is N.N<dimethyl-1,3*propanediamine. 

[0017] Examples of polyamines having one reactive primary or secondary amino group that can participate In the 
Mannlch condensation reaction, and at least one sterically hindered amino group that cannot participate directly in the 
Mannich condensation reaction to any appreciable extent include N-(tert-butyl)-1.3-propanediamine. N-neopentyl- 
1 .S^ropanediamine. N-(tert-butyI)-1 -methyM .2-ethanediamine, N-(tert-butyl).l -methyl- 1 ,3-propanediamine 

IS and3.5-di(tert-butyl}aminoethyipiperazine. 

[0018] Representative aldehydes for use In the preparation of the Mannich base products include the atiphatte alde- 
hydes such as formaldehyde, acetaldehyde, proplonaldehyde. butyraldehyde, valeraldehyde, caproaldehyde heptal- 
dehyde, stearaldehyde. Aromatk: aWehydes which may be used include benzaldehyde and salicylaldehyde Illustrative 
heterocyclic aldehydes for use herein are furfural and thiophene aldehyde, etc. Also useful are formaldehyde-producing 
reagents such as parafomialdehyde. or aqueous formaldehyde solutions such as fonnalin. Most preferred is fonnal- 
dehyde or formalin. 

[0019] The condensation reaction among the alkylphenol. the specified amine(s) and the aldehyde is conducted at 
a temperature in the range of about 40 to about 200*»C. The reactton can be conducted In bulk (no diluent or solvent) 
or in a solvent or diluent. Water is evolved and can be removed by azeotropte distillation during the course of the reaction 
[0020] As noted above, another very important feature of this invention Is the proportions of the reactants maintained 
in the Mannich condensation reaction mixture, viz.. from 0.8 to 1 .5 mole part(s) of at least one aliphatic polyamine off 
the type described above, and from 0.8 to 1 .3 mole part(s) of at least one aldehyde, with the proviso that the mole ratio 
of aldehyde to amine is 1 .2 or less. An especially preferred embodiment involves use of N.N-dimethyl-1.3-propanedi- 
amine as the polyamine. fonmaldehyde as the aldehyde, and a molar ratio of the above predominately nionoalkylated 
phenol to N,N-dimethyl-1 .3-propanediamine to fomialdehyde of 1 :1 -1 . 1 5:0.90-1 .20. respectively, with the proviso that 
if the molar quantity of formaldehyde Is larger than the molar quantity of the amine, the excess molar amount of the 
formaldehyde does not exceed about 0.1. The most preferred molar ratio for these last-named reactants Is about 1 
mole of the N.N.dimethyl-1.3-propanedlamine and about 1 ,05 mole of formaldehyde per mole of the above predomi- 
nately monoalkylated phenol. When perfonning the reactions on a laboratory scale the foregoing ratios are relatively 
easy to maintain and control. However, when perfonning tfie reaction in large scale plant reactors, the possibility of 
losses of the more volatile reactants (amine and formaldehyde) can be encountered, as by vaporization into the reactor 
headspace. entralnment In purge streams as water is being purged from the reaction mixture, etc. Thus when con- 
ducting the reaction on a large scale care should be exercised to compensate for any such losses so that the liquid 
reaction mixture actually contains the reactants in the proportions utilized pursuant to this invention. 

Liquid Carriers 

[0021 ] The Mannich base products of this invention are preferably used in combination with a liquid carrier or induction 
aid. Such can^iers can be of various types, such as for example liquid poly-a-olef In oligomers, liquid polyalkene hydro- 
cart)ons (e.g.. polypropene. polybutene. polyisobutene. or the like), liquid hydrotreated polyalkene hydrocart>ons (e 
g.. hydrotreated polypropene. hydrotreated polybutene. hydrotreated polyisobutene. or the like), mineral oils liquid 
poly(oxyalkylene) compounds, liquid alcohols or polyols. liquid esters, and similar liquid carriers or solvents. Mixtures 
of two or more such carriers or solvents can be employed. 

[0022] Preferred liquid carriers because of their performance capabilities are 1) a mineral oil or a blend of mineral 
oils that have a viscosity index of less than about 120. 2) one or a blend of poly-a-olefin oligomers. 3) one or more 
poly(oxyalkylene) compounds having an average molecular weight in the range of about 500 to about 3000 or 4) a 
mixture of any two or ait three of 1). 2) and 3). The mineral oil carriers that can be used include paraffinic. naphthenic 
and asphaltic oils, and can be derived from various petroleum crude oils and processed in any suitable manner For 
example, the mineral oils may be solvent extracted or hydrotreated oils. Reclaimed mineral oils can also be used 
Hydrotreated oils are the most preferred. Preferably the mineral oil used fias a viscosity at 40*»C of less than about 
1600 SUS. and more preferably between about 300 and 1500 SUS at 40*0. Paraffinic mineral oils most preferably 
have viscosities at 40»C In the range of about 475 SUS to about 700 SUS. For best results it is highly desirable that 
the mineral oil have a viscosity index of less than about 100. more preferably, less than about 70 and most preferably 
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in the range of from about 30 to about 60. 

{0023) The poty*a-olefins (RAO) which are inctuded among the preferred carrier fluids are the hydrotreated and 
unhydrotreated poly-a-olefln oligomers, i.e.. hydrogenated or unhydrogenaled products, primarily trimers. tetramers 
and pentamers of a-oteftn monomers, which monomers contain from 6 to 12. generally 8 to 12 and most preferably 

5 about 10 carbon atoms. Their synthesis is outlined in Hydrocart)on Processing . Feb. 1982, page 75 et seq., and in U. 
S, Pat. Nos. 3.763,244; 3.780.128; 4.172.855; 4.218,330; and 4.950,822. The usual process essentially comprises 
catalytic oligomerizatton of short chain linear alpha olefins (suitably obtained by catalytic treatment of ethylene). The 
poly-a-olefins used as carriers will usually have a viscosity (measured at lOCC) in the range of 2 to 20 centistokes 
(cSt). Preferably, the poty-a-oiefin has a viscosity of at least 8 cSt. and most preferably about 10 cSt at lOO^C. 

10 [0024] The poly(oxyalkylene) compounds which are among the preferred carrier fluids for use in this invention are 
fuel-soluble compounds which can be represented by the following formula 



P»t-(R2-0)„-R3 



IS 



wherein is typically a hydrogen, aikoxy, cycloatkoxy, hydroxy, amino, hydrocarbyl (e.g., alkyl, cycloalkyl, aryl, alky- 

laryl. araikyt, etc.), amtno-substituted hydrocarbyl, or hydroxy-substituted hydrocarbyl group, R2 is an alkylene group 

having 2-10 cart>on atoms (preferably 2-4 carbon atoms), is typically a hydrogen, aikoxy, cycloalkoxy. hydroxy. 

amino, hydrocarbyl (e.g.. alkyl, cycloalkyl. aryl. alkylaryt, aralkyl. etc.), amino-substituted hydrocarbyl. orhydroxy-sut>- 
20 stituted hydrocarbyl group, and n is an Integer from 1 to 500 and preferably in the range of from 3 to 120 representing 

the number (usually an average number) of repeating atkyleneoxy groups. In compounds having multiple -R2-O- groups. 

R2 can be the same or different alkylene group and where different, can be arranged randomly or in blocks. Preferred 

poly(oxyalkylene) compounds are monools comprised of repeating units formed by reacting an alcohol with one or 

more alkylene oxides, preferably one alkylene oxide. 
2S . [0025] The average molecular weight of the poly(oxyalkylene) compounds used as carrier fluids is preferably in the 

range of from about 500 to at>out 3000. more preferably from about 750 to about 2500. and most preferably from above 

about 1000 to about 2000. 

[0026] One useful sub-group of poly(oxyalkylene) compounds is comprised of the hydrocarbyl-termlnated poly(oxy- 
alkylene) monools such as are referred to In the passage at column 6. line 20 to column 7 line 14 of U.S. Pat. No. 
30 4,677.416 and references cited In that passage, said passage and said references being incorporated herein by ref- 
erence as if fully set forth. 

[0027] A preferred sutvgroup of poly(oxyalkylene) compounds is comprised of one or a mixture of alkylpoly(oxy- 
alkylene)monools which in its undiluted state is a gasolinersoluble liquid having a viscosity of at least about 70 centis- 
tokes (cSt) at 40*^0 and at least about 13 cSt at lOO^C. Of these compounds, monools formed by propoxylation of one 
35 or a mixture of alkanols having at least about 8 carbon atoms, and more prefereUsly In the range of about 1 0 to about 
18 carbon atoms, are particularly preferred. 

[0028] The poly(oxyatkytene) carriers used in the practice of this invention preferably have viscosities in their undi- 
luted state of at least about 60 cSt at 40''C (more preferably at least about 70 cSt at 40'*C) and at least about 11 cSt 
at 100**C (more preferably at least about 13 cSt at 100*^0). In additk>n. the poty(oxyalkytene) compounds used in the 
^ practice of this invention preferably have viscosities in their undiluted state of no more than about 400 cSt at 40^*0 and 
no more than about 50 cSt at 100*^0. More preferably, their viscosities will not exceed about 300 cSt at 40*" C and will 
not exceed about 40 cSt at 1 00*'C. The most preferred poly(oxyalkytene) compounds will have viscosities of no more 
than about 200 cSt at 40®C. and no more than about 30 cSt at 1 0O^C. 

[0029] Preferred poly(oxyalkylene) compounds are poly(oxyalkylene) glycol compounds and monoether derivatives 
^ thereof that satisfy the above viscosity requirements and that are comprised of repeating units formed by reacting an 
alcohol or poly alcohol with an alkylene oxide, such as propylene oxide and/or butylene oxide with or without use of 
ethylene oxide, and especially products in whk:h at least 80 mole % of the oxyalkylene groups in the molecule are 
derived from 1 ,2-propylene oxide. Details concerning preparation of such poly(oxyalkytene) compounds are referred 
to, for example, in Kirk-Othmer. Encyclopedia of Chemical Technology . Third Edition, Volume 1 8, pages 633-645 (Cop- 
so yright 1 982 by John Wiley & Sons), and in references cited therein, the foregoing excerpt of the Kirk-Othmer ertcyck>- 
pedia and the references cited therein being incorporated herein in toto by refereme. U.S. Patent Nos. 2.425,755; 
2.425.845; 2,448,664; and 2.457.139 also describe such procedures, and are also incorporated herein by reference 
as if fully set forth herein. 

[0030] A particularty preferred sut)-group of poly (oxyalkylene) compounds is comprised of one or a mixture of alkyl- 
ss poly(oxyalkylene)monools which in its undiluted state is a gasoline-soluble liquid having a viscosity of at least about 
70 centistokes (cSt) at 40''C and at least about 1 3 cSt at 1 0O^'C. Typically the maximum viscosities at these temperatures 
are no more than about 400 cSt at 40''C and no more than about 50 cSt at lOO^'C. More preferably, their viscosities 
will not exceed about 300 cSt at 40''C and witl not exceed about 40 cSt at lOO'^C. The most preferred poly(oxyalkylene) 
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compounds will have viscosities of no more than about 200 cSt at 40*C. and no more than about 30 cSt at 100*C. Of 
these compounds, monoots fomied by propoxylatton of one or a mixture of a!kano!s having at least about 8 carbon 
atoms, and more preferably in the range of about 1 0 to about 1 8 carbon atoms, are particutarty preferred. 
[00311 The poly{oxyalkyIene) compounds used pursuant to this invention will contain a sufficient number of branched 
s oxyalkytene units (e.g., methyldimethyteneoxy units and/or ethyldimethyleneoxy units) to render the poty(oxyalkylene) 
compound gasoline soluble. 

[0032] Another group of preferred carriers is the liquid polyalkylenes such as polypropenes, polybutenes. 
polyisobutenes. polyamylenes, copolymers of propene and butene. copolymers of butene and isobutene. copolymers 
of propene and isobutene, copolymers of propene, butene and isobutene. and the like. Use of materials of this general 
10 type together with other carrier fluids is described for example, in U.S. Pat. Nos. 5,089.028 and 5.114,435. the disclo- 
sures of which are incorporated herein by reference. 

[0033] In some cases, the Mannich base detergent/dispersant can be synthesized in the carrier fluid. In other in- 
stances, the preformed detergent/dispersant is blended with a suitable amount of the carrier fluid. If desired, the de- 
tergent/dispersant can be formed in a suitable solvent or can-ier fluid and then blended with an additional quantity of 
'5 the same or a different carrier fluid. 

Additive Proportions 

m 

[0034] The proportion of the liquid carrier used relative to the Mannich base in the preferred additive packages and 
20 fuel compositions of this Invention is such that the fuel composition when consumed in an engine results in improved 
intake valve cleanliness as compared intake valve cleanliness of the same engine operated on the same composition 
except for being devoid of the liquid carrier. Thus in general, the weight ratio of carrier fluid to Mannich base detergent/ 
dispersant on an active Ingredient basis, i.e. excluding solvent(s). if any, used in the manufacture of the Mannich base 
either during or after its formation but before addition of the carrier fluid, will usually fait within the range of about 0.3 : 
25 1 to about 2.0 : 1 . and preferably within the range of at>out 0.6 : 1 to at>out 1 .5 : 1 . 

[0035] Typically the additive concentrates of this invention contain from about 12 to at>out 69 wt %. and preferably 
from about 22 to about 50 wt % of the Mannk^h base detergent/dispersant on an active ingredient basis (see the 
immediately preceding paragraph for a definition of this term). The additive concentrates also contain carrier fluid, the 
level of which is determined by the desired carrier to Mannich base detergent/dispersant ratio. If desired, the additive 
30 concentrates may contain smalt amounts (e.g.; a total of up to about 10 wt % and preferably a total of tip to about 5 
wt % based on the total weight of the additive concentrate), of one or more fuel-soluble antioxidants, demulsifying 
agents, rust or corrosion inhibitors, metal deactivators, combustion modifiers, alcohol cosolvents. octane improvers, 
emission reducers, friction modifiers, lubricity additives, ancillary detergent/dispersant additives, marker dyes, and the 
like. Multifunctional additives such as cyclopentadienyl manganese tricart>onyl compounds (e.g.. methylcyclopentadl- 
35 enyl manganese tricarbonyl) can also be included In the additive concentrates. 

[0036] When formulating the fuel compositions of this invention, the Manntoh product and carrier fluid (with or without 
other additives) are employed in amounts sufficient to reduce or Inhibit deposit formation in ah internal combustton 
engine. TTius the fuels will contain minor amounts of the Mannteh base detergent/dispersant and of the liquid carrier 
fluid proportioned as above that control or reduce formation of engine deposits, especially intake system deposits, and 
40 most especially intake valve deposits in spark-ignition internal combustion engines. Generally speaking the fuels of 
this invention will contain on an active ingredient basis as defined above, an amount of the Mannich base detergent/ 
dispersant in the range of 5 to 1 50 ptb (pounds by weight of additive per thousand barrels by volume of fuel), and 
preferably in the range of about 10 to about 100 ptb. In the preferred fuel compositions wherein a liquid carrier fluid is 
used, the amount of the liquid carrier fluid will usually fall in the range of about 5 ptb to about 225 ptb. and preferably 
45 will be in the range of about 1 0 ptb to about 1 50 ptb. Other addiUves. such as one or more fuel-soluble antioxidants, 
demulsifying agents, rust or corrosion inhibitors, metal deactivators, combustion modifiers, alcohol cosolvents, octane 
improvers, emission reducers, friction modifiers, lubricity additives, ancillary detergent/dispersant additives,' maricer 
dyes, and multifunctional additives (e.g.. methylcyclopentadienyl manganese tricarbonyl and/or other cycloperitadienyl 
manganese tricarbonyl compounds) can also be included in the fuels of this inventton. These manganese compounds 
50 are among particularly preferred additional additives in the compositions of this invention because of their outstanding 
ability to reduce tailpipe emissions such as NOx and smog forming precursors, and to significantly improve the octane 
quality of fuel compositions, such as gasolines of the traditional types and of the newer 'reformulated* types. Whatever 
components are selected for use in the compositions of this invention, each component should be present in an amount 
at least sufficient for it to exert its intended function or functions in the finished fuel composition. 
[0037] The base fuels used in formulating the fuels of this invention are any and all base fuels suitable for use in the 
operation of spark ignition internal combustion engines such as unleaded motor and aviation gasolines, and so-called 
reformulated gasolines which typically contain both hydrocarbons of the gasoline boiling range and fuel-soluble oxy- 
genated blending components such as alcohols, ethers, and other suitable oxygen-containing organic compounds. 
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Preferred btending agents Include fuel-sotuble aikanols such as methanot. ethanol, and their higher homologs. and 
fuel-soluble ethers such as methyl tertiary butyl ether, ethyl tertiary butyl ether, methyl tertiary amy) ether, and analogous 
compounds, and mixtures of such materials. Oxygenates, when used, will nomiaiiy be present in the base fuel in an 
amount below about 25 % by volume, and preferably in an amount that provides an oxygen content in the overall fuel 

5 in the range of about 0.5 to about 5 percent by volume. However in the practice of this invention departures from these 
ranges of proportions are permissible whenever deemed necessary, appropriate or desirable. 
[0038] The additives used in formulating the preferred fuels of this invention can be blended into the base fuel indi- 
vidually or in various sut>-combinations. IHowever, it is definitely preferable to blend alt of the components concurrently 
using an additive concentrate of this invention as this takes advantage of the mutual compatibility afforded by the 

10 combination of ingredients when in the form of an additive concentrate. Also use of a cortcentrate reduces blending 
time and lessens the possibility of blending errors. 

EXAMPLES 

IS [0039] The practice and advantages of this invention are demonstrated by the following examples which are pre- 
sented for purposes of illustration and not limitation. In each Mannich condensation reaction the following general 
procedure was used. The Mannich reaction products were derived by reaction among long chain alkylated phenol 
fPBP*), N,N-dimethyl-l,3-propanedlamine COMPO"), and formaldehyde ("FA*) according to the mole ratios shown In 
Table 1 . The PBP was formed by reacting phenol with polybutytenes having a number average molecular weight in the 

20 range of about 900 and a potydispersity in the range of about 1 to about 1 .5. The PBP and DMPO were added to a 
resin kettle equipped with mechanized stirring, nitrogen feed, a Dean-Stark trap, and a heating mantle. Solvent, either 
heptane or Aromatic 100 at 25 % by weight of product, was introduced and the mixture was heated to SC^C along with 
a slight exotherm. Next. 37 % formaldehyde solution was added gradually, while vigorous stirring was maintained. A 
second, mild exotherm was noted. The reaction mixture was heated to reflux; about SS'^C for heptane and 102**C for 

2S Aromatic 100 solvent. The azeotroplc blend of water and solvent was removed continuously over a period lasting one 
hour. The temperature was increased as required to sustain removal of water, then the reaction mixture was heated 
gradually to 150**C, while sparging with nitrogen. Under these conditions all of the heptane was stripped from the 
product in about one hour. The reaction employing Aromatic 1 00 solvent required one to three hours, and the majority 
of solvent remained in the reactor. After reaction the viscous product mixture was weighed and diluted with Aromatic 

30 100 solvent as desired, or in the case of heptane the product was used neat or diluted into solvent. 

[0040] The activity of the product mixtures, whether neat or in solvents, was determined by chromatographic sepa- 
ration. A 2-gram sample is separated on a silica gel column (40g of 60-200 mesh). The inactive components and 
alkylphenols are eluted from the column with n-hexane (400mL) and methylene chloride (400mL) respectively. The 
active Mannich components adhere to the gel, and can only be quantified by difference after all of the eluants are 

3S evaporated to dryness. The percentage of converted polyalkylphenol Is calculated directly from the activity of the start- 
ing material and the weight fraction of polyalkylphenol in the product. Conversions for each example are given in Table 1 . 

EXAMPLES 1-18 

40 [0041] Using the above generalized procedure various Mannich products of this Invention were prepared from PBP, 
DMPD and FA in various mole ratios. In this group of runs the Mannich condensation reactions were performed in 
heptane as reaction solvent. In most cases samples of the products were subjected to analyses. Table 1 summarizes 
the relevant information and data. In those cases where a result is not available because the analysis was not conducted 
on the particular product, the designatkMi 'n/a* is used in the table. 
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EXAMPLES 19>29 



[0042] Another group of Mannich products of this invention were prepared from PBP. OMPD and FA in using the 
above generalized procedure. In this group of runs the Mannich condensation reactions were performed in Aromatic 
100 soh^ent at different reaction temperatures, except for Example 23 where the reaction was performed in heptane 
and then diluted with Aromatic 100 solvent, and Example 24 where three batches of f^annich condensation product 
were made in heptane and then diluted with Aromatic 100 solvent. In Example 25 the reaction was performed with the 
addition of 70 ppm of silicone antifoam (Dow Coming Fluid 200) to the reaction mixture. The mole ratios of PBP. OMPD 
and FA, respectively, were 1/1/1 .05 except in Example 28 where a 1/1/1 ratio was used. In most cases samples of the 
products were subjected to analyses. Table 2 summarizes the relevant information and data. In Table 2. the % nitrogen 
and TEN values for Examples 19-22 are corrected for solvent loss during the reaction, and In Examples 23-29 the % 
nitrogen and TBN values are corrected for solvent loss during filtration. Again, in those cases where a result is not 
available because the analysis was not conducted, the designation 'a/a' is used. 
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[00431 The finished Mannlch condensation products of Examples 23-28 had the physical properties given in Tatjie 3, 



JABLE 3 
Viscosity @40'*C. cSt | Viscosity 




'5 EXAMPLES 30^6 

[0044) Gasoline fuel compositions of this invention, fonnulated using additive concentrates of this invention were 
subjected to engine tests whereby the substantial effectiveness of these compositions in minimizing intake valve deposit 
weight was conclusively demonstrated. In one such test series the tests were perfomied using a Dodge 3 3-liter Intrepid 
on a mileage accumulation dynamometer Each test Invoh^ed operation for 5000 miles. The Mannich base detergents 
used in these tests were fonned using the general procedure described above at a mole ratio of PBP, DMPO and FA 
respectively, of 1/1/1 .05. and the detergents were blended with poly(oxyalkylene) monool carriers in various proportions 
to form the additive concentrates which were then blended with separate quantities of the same commerclaHy-available 
unleaded gasoline. The relevant Information and results are summarized in Table 4, wherein Carrier A is a poly(oxy. 
propylene) monool having an average molecular weight of about 1 700. and a viscosity of about 96 cSt at 4a»C and 
about 17 est at lOO-C; Carrier B Is a poly(oxy propylene) monool having an average molecular weight of about 1536 
and a viscosity of about 102.5 cSt at 40-C and about 17.91 cSt at lOO^C; Carrier C is a poly(oxypropylene) monool 
having an average molecular weight of about 1 1 55. and a viscosity of about 65.46 cSt at 40«»C and about 1 1 52 cSt at 
100*»C, The ratios given In Table 4 are weight ratios of the can-ier to the Mannlch base (active content basis i e 
excluding the weight of solvent). ' ' *' 



Table 4 



Ex. No. 


Carrier 


Mannich, ptb 


Carrier, ptb 


Ratio 


IVD. mg 


30 


A 


35.6 


35 


1.0 


70.2 


31 


8 


35 


28 


0.8 


18.4 j 


32 


B 


35 


28 


0.8 


17.8 


33 


B 


36 


24 


0.7 


17.7 


"34 


""c 


35 


24.5 


0.7 


9.8 


35 


B 


35 


17.5 


0.5 


38.1 


36 


8 


35 


28 


0.8 


65.7 


Control 


None 


None 


None 1 


None 


490.3 



EXAMPLES 37-38 



50 



[0045] The procedure of Examples 30-36 was used except that the vehicle used was a 1 993 Oldsmobile Achleva 
equipped with a Quad4 engine operated on a mileage accumulation dynanometer for 5000 miles, and only Carrier A 
was used. Table 5 summarizes the information and results. 
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Table 5 



Ex. No. 


Carrier 


Mannich. ptb 


Carrier, ptb 


Ratio 


IVD. mg 


37 


A 


41 


41 


1.0 


31.6 


38 


A 


41.7 


32.8 


0.8 


17.6 
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EXAMPLES 



10046] The procedure of Examples 30-36 was again used except that in this series of tests the Standard BI^W road 
test procedure was utilized wherein the vehicle was operated under the specified operating conditions on the road for 
5 5000 miles. The relevant details and results are given in Table 6. 

Table 6 



Ex. No. 



39 



40 



41 



Carrier 



A 



B 



Mannich, ptb 



41 



32 



32 



Carrier, ptb 



40 



32 



22.4 



Ratio 



1.0 



1.0 



0.7 



IVD, mg 



2.7 



34.8 



15.2 



EXAMPLES 42-46 



[0047] Table 7 summarizes the results of a series of standard engine tests in which the intake valve deposit control 
effectiveness of compositions of this invention was compared against compositions not of this invention (Comparative 
Examples A-D). The engine tests were perfomned in Ford 2.3-liter engines operated either on a test stand or on a 
mileage accumulation dynamometer under standard operating conditions for detennination of deposit fonnation on 
intake vaives. In Table 7 are shown the number of moles of the amine and the number of moles of formaldehyde (FA) 
per mole of the PBP (alkylated phenol) used in making each of the Mannich product compositions used in this series 
of tests. In a!) of the Examples except Example D, the amine used in forming the Mannnh detergent was N.N-dimethy|. 
1.3-propanedlamlne. The amine used in making the detergent of Example D was an ethylene polyamine namely dl- 
ethylene triamine. The carrier fluid was Carrier B above, and in each test fuel the weight ratio of carrier fluid to Mannich 
base detergent (active Ingredient basis) was 1 ,0. Table 7 sets forth the intake valve deposit effectiveness (nonnalized 
to 100) as compared to intake valve deposit effectiveness In the same engines of corresponding fuel compositions in 
which the Mannich base dispersant was a commercially-available IVIannich base detergent fuel additive made from 
polypropylphenol, diethytene triamine. and fonnaldehyde In accordance with U.S. Pat. No. 4.231 .759 to Udelhofen et 
al.. and which was heretofore deemed to be the most effective Mannich base detergent composition for fuels available 
in the marketplace. The tests were nin in the same base gasoline and the amounts of the Mannich base detergents 
and earner fluid used in each of the test fuels of Table 7 were equivalent on an active ingredient basis . The right hand 
column of the table gives percentage of improvement or. when negative, the percentage of loss of effectiveness as 
compared to the commercial Mannich detergent additive. 

TABLE 7 



Ex. No. 


Motes Amine 


Moles FA 


Normalized IVO 


Improvement 


42 


1.00 


1.05 


28* 


72% 


43 


0.89 


0.93 


74 


26% 


44 


1.11 


0.93 


39 


61% 


45 


1.11 


1.17 


35 


65% 


46 


1.18 


1.24 


90* 


10% 


A 


0.89 


1.17 


116 


-16% 


B 


1.00 


2.00 


217 


-117% 


C 


2.00 


2.10 


601 


-501% 


D 


1 .07** 


1.15 


127 


•27% 



Mannich base detergent made tram diethylene triamine 
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EXAMPLES 47-49 



[0048] Table 8 summarizes the results of a group of standard tests in which the effectiveness of compositions of this 
invention was compared against compositions not of this invention (Comparative Examples E-H) in preventing valve 
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sticking. The test procedure gives either a pass or a fail rating, tn all tests the carrier fluid was Carrier A above. The 
Mannich base of this invention (Examples 47-49) was formed using the above generalized procedure from PBP. DMPO 
and FA in a mole ratio of 1/1/1 .05, respectively. Comparative Examples E and F used a commercially-available Mannich 
base detergent fuel additive made from poiypropylphenol. diethylene triamine. and formaldehyde in accordance with 
U.S. Pat No. 4.231 ,759 to Udelhoten et al. Comparative Examples G and H used a Mannich base detergent fuel 
additive made from PBP. diethylene triamine, and formaldehyde in a mole ratio of 1:1.12:1.35. respectively. 



TABLE 8 



Example 


Carrier:Mannich Ratio 


Test Result 


47 


0.8 


Pass 


48 


0.7 


Pass 


49 


0.6 


Fail 


Comparative E 


0.8 


Fail 


Comparative F 


1.0 


Pass 


Comparative Q 


1.0 


Fail 


Comparative H 


1.25 


Pass 



It will be noted from Table 8 that the compositions of Examples 47 and 48 gave passing results with weight ratios of 
earner to Mannich base detergent of 0.8 and 0.7 whereas the commercial detergent failed at a 0.8 ratio and passed 
at a 1 .0 ratio, and a comparative Mannich base made from the same alkylated phenol as the Mannich base detergent 
of this invention but with an ethylene diamine (diethylene triamine) failed at a 1.0 ratio but did pass at the higher carrier 
ratio of 1 .25. 

EXAMPLE 50 

[0049] The improved (decreased) color characteristics of the Mannich base detergents of this invention were dem- 
onstrated by use of ASTM 0-1 500-91 . a standard test method for determination of ASTM color of petroleum products. 
In this procedure, a liquid sample is placed in a test container and compared with colored glass disks ranging from 0.5 
to 8.0. The lower the reported value, the tower the color and thus the better the product from the standpoint of consumer 
acceptance. LIsing this procedure it was found that samples of Mannich base detergents of this invention made from 
PBP. DMPD and FA at various ratios within the scope of this invention gave results in the range of 0.5 to 3.0 without 
addition of any carrier fluid. The commercial Mannich base fuel detergents under the same conditions are essentially 
opaque, black materials which cannot even be rated in the ASTM test. 

[0050] It is to be understood that the reactants and components referred to by chemical name anywhere in the 
specification or claims hereof, whether referred to in the singular or plural, are identified as they exist prior to coming 
into contact with another substance referred to by chemical name or chemical type (e.g., base fuel, solvent, etc.). It 
matters not what chemical changes, trarxsformations and/or reactions, if any, take place in the resulting mixture or 
solution or reaction medium as such changes, transformations and/or reactions are the natural result of bringing the 
specified reactants and/or components together under the conditions called for pursuant to this disclosure. Thus the 
reactants and components are identified as ingredients to be brought together either in performing a desired chemical 
reaction (such as a Mannich condensation reaction) or in forming a desired composition (such as an additive concerv 
trate or additlzed fuel blend). It will also be recognized that the additive components can be added or blended into or 
with the base fuels individually per se and/or as components used in forming preformed additive combinations and/or 
subcombinations. Ukewise preformed additive concentrates in which higher proportions of the additive components 
are blended together usually with one or more diluents or solvents, so that subsequently the concentrate can be blended 
with a base fuel or base fuel in the course of forming the finished fuel composition. Accordingly, even though the claims 
hereinafter may refer to substances, components and/or ingredients in the present tense ("comprises", "is*, etc.). the 
reference is to the substance, component or ingredient as it existed at the time just before it was first blended or mixed 
with one or more other substances, components and/or ingredients in accordance with the present disclosure. The 
fact that the substance, component or ingredient may have lost its original identity through a chemical reaction or 
transformation during the course of such blending or mixing operations is thus wholly immaterial for an accurate un- 
derstanding and appreciation of this disclosure and the claims thereof. 

[0051] As used herein the term "fuel-soluble* means that the substance under discussion should be sufficiently sol- 
uble at 20°C in the base fuel selected for use to reach at least the minimum concentration required to enable the 
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substance to serve its Intended function. Preferably the substance win have a substantially greater solubility in the 
base fuel than this. However, the substance need not dissolve in the base fuel tn a!) proportions. 
[0052] Each and every patent or other publication referred to in any portion of this specification ts incorporated in 
toto into this disclosure by reference for aU purposes, as if fully set forth herein. 

[0053] This invention is susceptible to considerable variation in its practice. Therefore the foregoing description is 
not intended to limit, and should not be construed as limiting, the invention to the particular exemplifications presented 
hereinabove. Rather, what is intended to be covered is as set forth in the ensuing claims and the equivatents thereof 
permitted as a matter of law. 



Claims 

1 . A Mannich product composition formed from (A) one mole part of at least one hydroxyaromatic compound having 
on the ring an aliphatic hydrocarbyt substituent derived from a potyotefin having a number average molecular 
weight in the range of 500 to 3000, (B) from 0.8 to 1 .3 mole part (s) of at least one aldehyde, and (C) from 0.8 to 
1 .5 mole part of at least one aliphatic potyamine with the provisos that: 

<1) the mole ratio of aldehyde to amine is 1 .2 or less; and 

(2) the polyamine used in forming said composition has In the molecule one primary or secondary amino group 
capable of undergoing a Mannlch condensation reaction with (A) and (B). the other amino group or groups in 
the molecule being substantially inert toward direct participation in such Mannich condensation reaction. 

2. A Mannich product composition as claimed in Claim 1 characterised in that said at least one aliphatic polyamine 
has one and only one primary or secondary amino group in the molecule. 

3. A composition as claimed in any of Claims 1 to 2 characterised in that the hydroxyaromatic compound is one mole 
part of a predominately monoallcylated phenol in which the alkyi substituent is derived from polypropylene, poly- 
butytene or a copolymer of propylene and butylene having a number average molecular weight in the range of 500 
to 3000 and a polydispersity in the range of about 1 to about 4. the polyamine is from 0.8 to 1 .2 mole part(s) of 
one or more N,N-dialkyl-a,(i>-aIkylenediamines In which the alkylene group has at least 3 carbon atoms, and where- 
in the aldehyde is from 0.8 to 1.2 mole part(s) of formaldehyde, provided the mote ratio of formaldehyde to said 
diamine(s) is 1 .2 or less. 

4. A composition as claimed in Claim 3 characterised in that the polyamine is N,N-dimethyM ,3-propanediamine. and 
the mote ratio of the predominately monoatkylated phenol to N.N-dimethyl-1 .3*propanediamine to formaldehyde 
is 1:1-1.15:0.90-1.20, respectively, with the proviso that if the molar quantity of formaldehyde is larger than the 
molar quantity of the amine used, the excess molar amount of the formaldehyde does not exceed about 0.1 . 

5. A composition as claimed in Claim 4 characterised in that said mole ratio is at>out 1 mole of the N,N-dlmethyl- 
1 .3-propanediamin6 and about 1 .05 mole of formaldehyde per mole of the predominately monoalkylated phenol. 

6. A fuel additive composition which comprises: 

a) A fuel soluble Mannich detergent/dispersant composition as claimed in any one of Claims 1 to 5; and 

b) from 0.3 to 2.0 parts by weight of liquid carrier per part by weight of Mannich detergent/dispersant on an 
active ingredient basis. 

7. A composition as claimed in Claim 6 characterised in that the liquid is at least one fuel-sotuble poty(oxyatkylene) 
compound. 

8. A composition as claimed in Claim 7 characterised in that said poly(oxyaikylene) compound is at least one poly 
(oxypropylene) monool formed from 1 ,2-propylene oxide and one or more primary alcohols having at least 8 cart>on 
atoms per molecule. 

9. A composition as claimed in Claim 8 characterised in that said at least one monool has a kinematic viscosity in its 
undiluted state of at least 70 cSt at 40^C and at least about 13 cSt at 100°C. 

10. A composition as claimed in Claims 7 to 9 characterised in that the weight ratio of said at least one poly(oxyalkytene) 
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compound to the Mannich detergent/dispersant on the active ingredient basis is 2.0:1 .0 or less. 

11. A composition as claimed in any one or Claims 6 to 10 further comprising at ieast one inert hydrocart)on solvent 
that has a boiling point or boiling range betow about 200"C. 

12. A fuel composition for use In spark ignition Internal combustion engines into which has been blended from 0 014 
to 0.571 kg/m3 (5 to 200 plb) of a composition as claimed In any one of Claims 1 to 5. 

1 3. A fuel composition for use in sparic ignition internal combustion engines into which has been blended a fuel additive 
composition as claimed in any one of Claims 6 to 11. 

14. A method of minimizing or reducing Intake valve deposits or sticking in a spark Ignition internal combustion engine 
which comprises providing as fuel for the operation of the engine, a fuel composition as claimed In Claim 13, 



Revendicatlons 



1 



Une composition da produit de Mannich fomnde de (A) une partie en moles d'au moins un composd hydroxyaro- 
matique ayant sur le cycle un subslituant hydrocart>yle allphatique ddrivd d'une polyoWfine ayant un poids mol6- 
culalre moyen en nombre compris dans la gamme de 500 k 3000. (B) de 0.8 k 1.3 partfe en moles tfau moins un 
aldehyde et (C) de 0.8 k 1 .5 partie en moles d'au moins une potyamine allphatique. k condition que : 

(1) le rapport en moles de rald6hyde k famine est 1 .2 ou moins ; et 

(2) la polyamlne utilisde dans la formation de tadite composition a dans la molecule un groupe amino prlmaire 
ou secondaire capable de subir une reaction de condensation de Mannich avec (A) et (B). Tautre ou les autres 
groupas amino dans la mo!6cule 6tant essentieilement Inertes vis-6-vis de la participation directe dans une 
telle reaction de condensation de Mannich. 

2. Une compositibn de produit de Mannich salon la revendicatton 1 . caract6ris6e en ce qu'au moins une polyamine 
allphatique a un et seulement un groupe amino prlmaire ou secondaire dans la molteute. 

3. Une composition selon Tune des revendicatlons 1 ou 2, caract6ris6e en ce que le compos6 hydroxyaromatlque 
est une partie en mole d'un ph6nol monoalkyld de fagon pr6dominante. dans lequel le substituant alkyle est d6riv6 
du polypropylene, du polybutyl6ne ou d'un copolym6re de propylene et de butyl6ne ayant un poids mol4culaire 
moyen en nombre compris dans la gamme de 500 k 3000 et une polydispersitd comprise dans la gamme d'environ 
1 k environ 4. la polyamine repr6sente de 0.8 k 1.2 partie en moles d'une ou plusieurs N.N-dlalkyl-a co-alkyl6- 
nediamines ou le groupe alkyidne renferme au moins trois atomes de carbone. et ou I'ald^hyde repr^sente de 0 8 
k 1 .2 partie en moles du formaldehyde, k condition que le rapport en moles du formald6hyde k ladite ou auxdites 
diamines sett 1 ,2 ou moins. 

4. Une composition selon la revendication 3. caract6rls6e en ce que la polyamine est la N.N-dim6thyl-1 S-propa- 
nediamine. et le rapport molaire du ph6nol monoalkyld de faQon pr6dominante k la N.N-dim6thyl-1 .3-propanedia- 
mine au fonnald^hyde est 1 : 1 -1 , 1 5:0.90-1 ,20, respectivement. k condition que si la quantity molaire du formalde- 
hyde est sup6rieure k la quantity molaire de Tamine utillsee. la quantity molaire en exc6s du formaldehyde ne 
depasse pas environ 0, 1 . 

5. Une composition selon la revendication 4. caracterisee en ce que ledit rapport molaire est d'environ 1 mole de N 
N-dim6thy!-1 .3-propanediamine et d'environ 1 .05 mole de formaldehyde par mole du phenol monoalkyie de facori 
predominante. ^ 

6. Une composition d'additif de carburant qui comprend : 

a) une composition de dispersant/detergent de Mannich soluble dans le carburant selon l une quelconque des 
revendicatlons 1 ^ 5 ; et 

b) de 0.3 k 2.0 parties en poids d'un vehicule liquide par partie en poids du dispersant/detergent de Mannich 
calcuie sur une base d'ingredients actifs. 



7. Une composition selon la revendication 6. caracterisee en ce que le liquide est au moins un compose de poly 
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(oxyalkyt^ne) soluble dans te carburant 

8. Una composition selon la revendicatton 7, caract§riste en ce que ledit compose de poly(oxyalkyt^n6) est au moins 
un poty(oxypropyt^ne) monool iorm^ k partir d'oxydede 1 ,2-propyl&ne at d'un ou ptusieurs alcools primaires ayant 
au moins 8 atomes de carbone par molecule. 

9. line composition selon la revendtcation 8. caract^ris^e en ce que au moins ledit monool a une viscosity cin^ma- 
tique dans son dtat non dilud d*au moins 70 cSt k 40°C et d'au moins environ 13 cSt d lOO^C. 

10. Une composition selon tes revendications 7 & 9, caract6ris6e en ce que te rapport pond^ral au moins dudit compost 
poty<oxyalkyt^ne) au dispersant/d^tergent de Manntch calculi sur la base d'ingr^ients actifs est de 2.0:1 .0 ou 
moins. 

11. Une composition selon I'une quelconque des revendications 6 10, comprenant en outre, au moins un solvant 
hydrocarbon^ inerte qui a un point d'dbullition ou une gamma d*6bu!lition en dessous d'envtron 20a*C. 

12. Une composition de carburant destinde d dtre utilis^e darts les moteurs k combustion Interne k allumage par 
6tince»e. dans laquelte est m6lang6 de 0,0 1 4 d 0,571 kg/m^ (5 k 200 ptb) d*une composition seton fune quelconque 
des revendications 1 k 5. 

13. Une composition de carburant destin6e k 6tre utitis^e dans les moteurs k combustion inteme k allumage par 
dttncelle. dans laquelle est m^iangde une composition d'additif de carburant selon I'une quelconque des revendi- 
cations 6 11 . 

14. Un proc6d6 pour rdduire ou minimlser tes d^pdts sur les soupapes d'admission ou I'adhdrence dans un moteur k 
combustion inteme k allumage par dtincelle qui consiste k foumir comme carburant pour le fonctionnement du 
moteur une composition de carburant selon la revendication 13. 



Patenta nsprOche 

1 . Mannich-Produtct-Zusammensetzung hergesteitt aus (A) einem Moianteil mindestens einer hydroxyaromatischen 
Verbindung, die auf dem Ring einen altphatischen Hydrocart^ytsubstituenten aufweist, welcher von einem Polyo- 
lefin mit einem zahlenmittleren Molekulargewicht im Bereich von 500 bis 3.000 abgeleitet 1st, (B) 0,8 bis 1.3 Mot- 
anteil(en) mindestens eines Aldehyds und (C) 0,8 bis 1 ,5 Moianteil mindestens eines aliphatischen Polyamins mIt 
der Ma3gat>e, dass 

(1) das Molverhattnis von Aldehyd zu Amin 1 ,2 Oder weniger betragt und 

(2) das zur Herstellung der Zusammensetzung verwendete Polyamin im Molekul eine primare Oder sekundare 
Aminogruppe aufweist, die mit (A) und (B) eine Manntoh-Kondensationsreaktiondurchlaufen kann, wobei die 
andere(n) Aminogruppe(n) im Molekul gegenuber einer dlrekten Beteiligung in einer solchen Manntch-Kon- 
densationsreaktion im Wesentlichen inert sind. 

2. Mannich-Produkt-Zusammensetzung nach Anspruch 1 , dadurch gekennzeichnet, dass das mindestens eine all- 
phatische Polyamin eine und nur eine primare Oder sekundare Aminogruppe im Molekul aufweist. 

3. Mannich-Produkt-Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet. dass die hydroxy-aro- 
matische Verbindung ein Moianteil eines uberwiegend monoatkylierten Phenols ist. In dem der Alkylsubstituent 
von Polypropylen, Polybutylen oder einem Copolymer von Propylen und Butylen mit einem zahlenmittleren Mole- 
kulargewicht im Berelch von 500 bis 3,000 und einer Polydlspersitat im Bereich von etwa 1 bis 4 abgeleitet ist. 
das Polyamin aus 0,8 bis 1 ,2 Molanteil(en) eines Oder mehrerer N.N-Dialkyl-a,(i>alkylendiamine. in denen die 
Alkylengruppe mindestens 3 Kohlenstoffatome aufweist. besteht, und in der das Aldehyd 0,8 bis 1,2 Molanteil(e) 
des Formaldehyde ausmacht. vorausgesetzt. das Molverhattnis von Formaldehyd zu dem Oder den Diaminen 
betragt 1 ,2 oder weniger. 

4. Zusammensetzung nach Anspruch 3. dadurch gekennzeichnet, dass das Polyamin N.N-DimethyH .3-propandia- 
min ist und das Molverhattnis des ubenfvtegend monoalkyllerten Phenols zu N.N-DimethyH,3-propandiamin zu 
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Fonmattfehyd jewetls 1 : 1 - 1,15 : 0.90 - 1,20 betragt mft der Mafigabe, dass dann. wenn die Molmenge des 
Formatdehyds groBer ist als die verwendete Molmenge des Amins, die uberschussige Molmenge des Formalde- 
hyds etwa 0,1 nicht ubersteigt. 

5. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet. dass das Motverhaitnis etwa 1 Mol des N.N-Oi- 
methyJ-1 ,3-propandfamins und etwa 1 ,05 Mol Formaldehyd pro Mol des uberwiegend monoaikytierten Phenols 
betragt. 

6. Treibstoffadditiv-Zusammensetzung. umfassend 

a) eine In Treibstoff losliche Mannich-Detergenz/Dlsperglermittel-Zusammensetzung nach etnem der AnsprO- 
Che 1 bis 5 und 

b) 0.3 bis 2.0 Gewichtsteile eines ftussigen Tragers pro Gewichtsteil Mannich-Detergenz/ Oispergiermittel auf 
der Grundtage der aktlven Bestandteile. 

7. Zusammensetzung nach Anspruch 6. dadurch gekennzeichnet, dass die Flussigkeit mindestens eine in Treibstoff 
IdsHche Poiy(oxyalkylen)verbindung ist. 

8. Zusammensetzung nach Anspruch 7, dadurch gekennzeichnet, dass die Poly(oxyalkylen)vert>indung mindestens 
ein PoJy(oxypropyJen)monool ist, das aus 1 .2-Propylenoxid und einem oder mehreren primaren Alkoholen mit 
mindestens 8 Kohlenstoffatomen pro Molekul gebildet wird. 

9. Zusammensetzung nach Anspruch 8. dadurch gekennzeichnet, dass das mindestens eine Monool im unverdOnn- 
ten Zustand eine kinematische Viskositat von mindestens 70 cSt bei 40^C und mindestens etwa 13 cSt bei lOO^'C 
aufweist. 

10. Zusammensetzung nach Anspruch 7 bis 9. dadurch gekennzeichnet, dass das GewlchtsverhSltnls der mindestens 
einen Poly(oxyalkylen)verbindung zum Mannlch-Detergenz/Dispergiermittel auf der Qrundlage der aktlven Be- 
standteile 2.0 : 1 ,0 Oder wentger betragt. 

11. Zusammensetzung nach einem der Anspruche 6 bis 10, die auBerdem mindestens ein inertes Kohlenwasserstof- 
ftdsungsmittel mit einem Siedepunkt oder Siedebereich unter etwa 200PC umfasst. 

12. Treibstoftzusammensetzung zur Verwendung in Verbrennungsmotoren mit Funkenzundung. in die 0,01 4 bis 0,571 
kg/m^ (5 bis 200 ptb) einer Zusammensetzung nach einem der Anspruche 1 bis 5 eingemischt wurde. 

13. Treibstoftzusammensetzung zur VenA/endung in Verbrennungsmotoren mit Funkenzundung, in die eine Treib- 
stoffadditivzusammensetzung.nach einem der Anspruche 6 bis 11 eingemischt wurde. 

14. Verfahren zur Minimierung oder Verringerung von Ablagerungen am Einlassventll oder Verkleben in einem Ver- 
brennungsmotor mit Funkenzundung. das die Bereitstellung einer Treibstoffzusammensetzung nach Anspruch 13 
ats Treibstoff fur den Betrieb des Motors umfasst. 



